Abstract
Introduction
Axis is the second cervical vertebra and is characterized by the dens or odontoid process, body, weight bearing superior articular facets and a large spinous process 1 . The second cervical vertebra is unique in shape and allows rotation of head. The axis permits the "No" gesture type of rotation. The body of the second cervical vertebra is composite and consists of the partly fused centra of the atlas and axis and a rudimentary disc between them 2 . In severe injuries due to motor vehicle collisions, assaults and falls, the body of the second cervical vertebra is displaced anteriorly with respect to the body of the third cervical vertebra. At second cervical vertebra, most individuals (91%) present bifid spinous process 3 . Lower surface of spinous process of second cervical vertebra is grooved and ends in a wide bifurcation. The tip of spinous process resembles an inverted U 1 . The sagittal length of second cervical vertebra is the difference between the most anterior point of the body and the most posterior point of the most projecting part of bifid spinous process [4] [5] [6] .
It has widely been recognized that skeletal characteristics vary among populations. So each population should have specific standards to optimize the accuracy of identification. Though use of the entire skeleton is optimal for estimating sex of an individual, complete skeletal remains are often not available. Some skeletal elements such asskull, foramen magnum, vertebrae, pelvis, sacrum, humerus provide better estimation of sex than other skeletal elements. Determination of sex is estimated by second cervical vertebrae in forensic or archaeological situation 7 . The sagittal length is by far the best single variable for estimation of sex [4] [5] [6] . So far it is known the morphometric measurement of second cervical vertebrae have not yet been studied in Bangladesh. This study was undertaken to measure the sagittal length of second cervical vertebrae and to evaluate the difference in length of the same between male and female. The study is expected to be helpful for the forensic experts and anthropologists for determination of sex from the second cervical vertebrae collected from Bangladesh. It may also be beneficial for spine surgeons and radiologists for diagnosis of traumatic, congenital disorder and treatment of cervical instability, spinal trauma and extensive laminectomies. X 2 = height of anterior surface of the body of second cervical vertebra (independent variable).
Materials and Methods
In this study the value of Z for each specimen was calculated by substituting the values of the variables in the linear function. A sectioning point (SP) was created by using the mean discriminant scores. To assign the case to either male or female sex, the product Z was compared to the sectioning point derived by the discriminant function. A value higher than the sectioning point was considered to be male and a value below it was considered to be female. By discriminant analysis technique the sex was determined and the grouping was done.
Afterwards for the measurement of sagittal length of second cervical vertebrae, the most anterior point of the body and the most posterior point of the most projecting part of bifid spinous process of second cervical vertebrae were determined. A red dot was given on the most anterior point of the body of second cervical vertebra. Another blue dot was given on the most posterior point of spinous process. Then sagittal length of second cervical vertebra was measured as the distance between the two determined points with the help of digital slide calipers and the reading was recorded (Fig.-1) . After collection of data, the findings of this study was analyzed by SPSS version 17 and revealed important information regarding morphometric variation. Comparison of the values of different variables between male and female was done by unpaired Student's't' test.
Ethical clearance
This study was approved by Ethical Review committee of Dhaka Medical College.
Results
The dry ossified second cervical vertebrae were grouped into male and female by discriminant function analysis technique (Table-I) . In the present study the mean value in both sexes was lower than that of other researchers. The reason for this might be due to racial and geographical variation. The present study was carried out in second cervical vertebrae collected from Bangladesh. Skeletons that are available in Bangladesh also come from neighboring countries. Bangladeshis are mixed race of Negroid, Caucasoid and Mongoloid 10 . However the highest sagittal length in present study was nearly similar to the mean values of others researchers.
Measurement directly taken from autopsy cases is more accurate and reliable than that of dry ossified samples.We cannot claim that these second cervical vertebrae belong to Bangladeshi people. So in further studies along with larger sample size we require second cervical vertebrae from Bangladeshi cadaver to get more precise picture of Bangladeshi people which will help to establish a baseline data from which we can compare different morphometric parameters of second cervical vertebrae with the findings of other researches.
Conclusion
The study revealed that the male second cervical vertebra was larger than the female second cervical vertebra. Further radiographic study of living second cervical vertebrae and comparison of the radiographic findings of human dry ossified second cervical vertebrae might be beneficial in this regard.
Discussion
In the present study the mean sagittal length of second cervical vertebrae was significantly (P<0.001) greater in male than that of female (p<0.001) which was similar to the study represented by Wescott 4 , Marlow 5 and Bethard 6 . The lowest sagittal length of second cervical vertebrae in male was greater than that of female. However upper limits in both sexes were closely related.
Wescott 4 examined 400 second cervical vertebrae from Hamann-Todd and Terry anatomical collection. Among them 100 was Black and 100 was White people of each sex. The race of the Black is Negroid and the White is Caucasoid 8 . In Black, he reported that the mean sagittal length was 51.06 ± 2.85 mm in male and 47.14 ± 2.39 mm in female. In White, the mean sagittal length was 52.36 ± 2.42 mm in
